i 1 t , .1 1 , i ,m\m 2-1 1 -08 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]A trestle part which is supported by support base movable and performs rough 
alignment to optometry-ed. 

An optical system moving section supported movable for right and left and up-and-down 
all directions approximately having a crevice between this trestle part. 
A detection means to be the ophthalmology device provided with the above and to detect 
existence of a foreign matter in a crevice between said trestle part and an optical system 
moving section, An optical system actuator which drives said optical system moving 
section respectively for order, right and left, and up-and-down all directions, and 
performs fine alignment to optometry-ed, A control means which changes said optical 
system actuator into the state where said foreign matter is not drive-controlling-pressed 
for a crevice interval between said trestle part and an optical system moving section was 
established based on a detection result of a foreign matter by said detection means. 

[Claim 2] A trestle part which is supported by support base movable and performs rough 
alignment to optometry-ed. 

An optical system moving section supported movable for right and left and up-and-down 
all directions approximately having a crevice between this trestle part. 
An optical system actuator using a DC motor which is the ophthalmology device 
provided with the above, drives said optical system moving section respectively for order, 
right and left, and up-and-down all directions, and performs fine alignment to optometry- 
ed, An overcurrent detecting means which detects an over-current to said DC motor 
which flows with invasion of a foreign matter to a crevice between said trestle part and an 
optical system moving section, A control means which changes said optical system 
actuator into the state where said foreign matter is not drive-controlling-pressed for a 
crevice interval between said trestle part and an optical system moving section was 
established based on a detection result of an over-current by said overcurrent detecting 
means. 

[Claim 3]A trestle part which is supported by support base movable and performs rough 
alignment to optometry-ed. 

An optical system moving section supported movable for right and left and up-and-down 
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all directions approximately having a crevice between this trestle part. 
Are the ophthalmology device provided with the above and respectively to said optical 
system moving section Before or after, An optical system actuator using a motor and a 
clutch mechanism which give driving force for right and left and up-and-down all 
directions, and perform fine alignment to optometry-ed is provided, At the time of 
invasion of a foreign matter to a crevice between said trestle part and an optical system 
moving section, transfer of driving force from said motor to an optical system moving 
section was buffered according to said clutch mechanism. 

DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to ophthalmology devices, such as a 
refractometer, keratometer, etc. which perform the rough alignment and fine alignment to 
optometry-ed of a device main frame, and perform examining-the eyes measurement [ 
ophthalmology ], in more detail about an ophthalmology device. 
[0002] 

[Description of the Prior Art]the ophthalmology device which has what is called an 
automatic alignment function conventionally ~ that is, The catoptric light from the 
cornea of the alignment-index light projected on optometry-ed is led to the photosensor 
of a light-receiving optical system, and the ophthalmology device which aligns a device 
main frame automatically to optometry-ed based on the detect output of this photosensor 
is known. 

[0003] In this ophthalmology device, a ** person moves the measuring beam axis of a 
device main frame to near an examining-the eyes vertex-corneae point using a joy stick 
etc., looking at a picture monitor (rough alignment). Completion of rough alignment will 
perform detailed automatic alignment with a drive unit based on the output of a 
photosensor (fine alignment). Thereby, a device main frame is arranged to a prescribed 
position to optometry-ed, and it is made to perform exact ophthalmology measurement. 
[0004]The trestle part which such an ophthalmology device is supported movable by the 
support base established in the device main frame, and performs rough alignment to 
optometry-ed, Usually it has composition which has an optical system moving section 
which carries the optical system for optometry supported movable for right and left and 
up-and-down all directions to this trestle part approximately. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in order to move an optical system 
moving section in the case of the conventional ophthalmology device mentioned above, 
between a trestle part and an optical system moving section, the structure blockaded 
thoroughly does not become but a certain amount of crevice exists. As a result, in the 
case where the subject of childhood gets into mischief near this ophthalmology device 
when setting by sending this ophthalmology device to a show for display, for example 
etc., The situation where a finger was inserted in said crevice arose, the crevice interval 
by movement of the optical system moving section to a trestle part became very narrow 
depending on the case, and there was a danger that the accident in which the amount of 
driving force to an optical system moving section will carry out a direct action to a finger, 
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and a finger will be damaged would occur. 

[0006] In light of the above-mentioned circumstances, also in the case where it is the 
contingency that foreign matters, such as fingers, such as subject, are inserted in the 
crevice between a trestle part and an optical system moving section, this invention avoids 
the damage over foreign matters, such as a finger, and an object of this invention is to 
provide the ophthalmology device which can aim at improvement in safety. 
[0007] 

[Means for Solving the Problem]A trestle part to which the invention according to claim 
1 is supported by support base movable, and this invention performs rough alignment to 
optometry-ed, An ophthalmology device which has the optical system moving section 
supported movable for right and left and up-and-down all directions is characterized by 
comprising the following approximately, having a crevice between this trestle part: 
A detection means to detect existence of a foreign matter in a crevice between said trestle 
part and an optical system moving section. 

An optical system actuator which drives said optical system moving section respectively 
for order, right and left, and up-and-down all directions, and performs fine alignment to 
optometry-ed. 

A control means which changes said optical system actuator into the state where said 
foreign matter is not drive-controlling-pressed for a crevice interval between said trestle 
part and an optical system moving section, based on a detection result of a foreign matter 
by said detection means. 

[0008] According to this invention, when foreign matters, such as a finger of subject, are 
inserted in a crevice between said trestle part and an optical system moving section, for 
example, a detection means sends a detection result which shows existence of a foreign 
matter in this crevice to a control means. A control means changes said optical system 
actuator into the state where said foreign matter is not drive-controlling-pressed for a 
crevice interval between said trestle part and an optical system moving section, based on 
a detection result of a foreign matter by a detection means. 

[0009]Thereby, also in a case where it is the contingency that foreign matters, such as 
fingers, such as subject, are inserted in a crevice between a trestle part and an optical 
system moving section, damage over foreign matters, such as a finger, can be avoided 
and improvement in the safety of this ophthalmology device can be aimed at. 
[0010] A trestle part to which the invention according to claim 2 is supported by support 
base movable, and this invention performs rough alignment to optometry-ed, An 
ophthalmology device which has the optical system moving section supported movable 
for right and left and up-and-down all directions is characterized by comprising the 
following approximately, having a crevice between this trestle part: 
An optical system actuator using a DC motor which drives said optical system moving 
section respectively for order, right and left, and up-and-down all directions, and 
performs fine alignment to optometry-ed. 

An overcurrent detecting means which detects an over-current to said DC motor which 
flows with invasion of a foreign matter to a crevice between said trestle part and an 
optical system moving section. 

A control means which changes said optical system actuator into the state where said 
foreign matter is not drive-controlling-pressed for a crevice interval between said trestle 


3 


part and an optical system moving section, based on a detection result of an over-current 
by said overcurrent detecting means. 

[001 1] According to this invention, when foreign matters, such as a finger of subject, are 

inserted in a crevice between said trestle part and an optical system moving section, for 

example, foreign matters, such as a finger, are pushed in said crevice by driving force of 

said DC motor, and an over-current flows into said DC motor, but. Since an overcurrent | ( 

detecting means detects this state and a control means changes said optical system 

actuator into the state where said foreign matter is not drive-controlling-pressed for a 

crevice interval between said trestle part and an optical system moving section, based on 

a detection result of an overcurrent detecting means, Also in a case where it is the 

contingency that foreign matters, such as fingers, such as subject, are inserted in a crevice 

between a trestle part and an optical system moving section, thrust to foreign matters, j 

such as a finger, can be eliminated, that damage can be avoided, and improvement in the ! 

safety of this ophthalmology device can be aimed at. 

[00 1 2] A trestle part which the invention according to claim 3 is supported by support 
base movable, and performs rough alignment to optometry-ed, In an ophthalmology 
device which has the optical system moving section supported movable for right and left 
and up-and-down all directions approximately having a crevice between this trestle part, 
An optical system actuator using a motor and a clutch mechanism which give driving 
force for right and left and up-and-down all directions, and perform fine alignment to 
optometry-ed is respectively provided to said optical system moving section 
approximately, At the time of invasion of a foreign matter to a crevice between said 
trestle part and an optical system moving section, transfer of driving force from said 
motor to an optical system moving section was buffered according to said clutch 
mechanism. 

[001 3] Since according to this invention transfer of driving force from said motor to an ! 

optical system moving section was buffered according to said clutch mechanism when 

foreign matters, such as a finger of subject, invaded into a crevice between said trestle 

part and an optical system moving section, for example, An operation of excessive thrust 

to foreign matters, such as a finger, can be eased, that damage can be avoided, and 

improvement in the safety of this ophthalmology device can be aimed at too. 

[0014] 

[Embodiment of the Invention]Below, an embodiment of the invention is described in 
detail. 

[001 5] (Embodiment 1) Drawing 1 is an outline view of the ophthalmology device which 
has a function of both the keratometer which is an example of an embodiment of the 
invention, and a refractometer. 

[001 6] As shown in drawing 1 , this ophthalmology device is provided with the following. 

The support base 100 which consists of the fixed base 101 and the moving base 102 

where the device power which is not illustrated was built in. 

The trestle part 103 provided with the indicator 82 which has been arranged on the 

moving base 102 of this support base 100 and which is mentioned later. 

The optical system moving section 104 arranged movable in X (right and left) directions 

shown in drawing 1 to the trestle part 103 in the upper part of this trestle part 103, the 

direction of Y (upper and lower sides), and the direction of Z (before or after). 
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The jaw receptacle implement 105 with which the subject M connected with said fixed 
base 101 carries a jaw. 


[00 17] With the moving base 102, said trestle part 103 has become movable to the 
direction of X, and a Z direction by operation at the control lever 1 1 1, and said trestle 
part 103 is movable in the direction of Y to the moving base 102 by carrying out 
rotatably operating of the control lever 111. Explanation is omitted about the moving 
mechanism of the moving base 102 and the trestle part 103 here. 
[001 8]The operation switch 1 12 is formed in the center of a crowning of said control 
lever 111, and examining E-the eyes photography [ picture ] etc. are performed. 
[00191 Drawing 2 shows the optical system of the ophthalmology device of this 
Embodiment 1, and equips the trestle part 103 and the optical system moving section 104 
which are confronted with the optometry E-ed of the subject M with the optical element 
stated to the following which constitutes the optical path 1 thru/or the optical path 6. 
[0020]The optical path 1 is an optical system for projecting the target for eye-refracting- 
power measurement on the optometry E-ed, and comprises the light source 1 1, the 
collimator lens 12, the cone prism 13, the measurement target 14, the relay lens 15, the 
pupil relay lens 16, the hole difference mirror 17, the mirrors 18 and 19, and the object 
lens 20. 

[0021]The optical path 2 is an optical system for receiving the target image reflected 
from examining E-the eyes eyegrounds to the area sensor 28, It comprises the object lens 
20, the mirrors 19 and 18, the hole difference mirror 17, the pupil relay lens 21, the 
mirror 22, the relay lens 23, the moving lens 24, the mirrors 25 and 26, the image 
formation lens 27, and the area sensor 28. 

[0022]The optical path 3 is an optical system for observing an examining E-the eyes 
anterior ocular segment image, and comprises the area sensor 28 which consists of the 
object lens 20, the mirror 19, the diaphragms 31 and 32, the relay lens 33, the collimator 
lens 34, the mirror 26, the image formation lens 27, a CCD element, etc. 
[0023]The image processing portion 81 which performs image processing of optometry 
data, and the indicator 82 which performs image display of an image for the eyes to be 
examined are connected to this area sensor 28. 

[0024]The optical paths 4 are the fixation and an optical system for carrying out fog, and 
the optometry E-ed consists of the light source 41, the collimator lens 42, the fixation 
target 43, the relay lens 44, the pupil relay lens 45, the mirror 46, the mirror 1 8, the 
mirror 19, and the object lens 20. 

[0025]The optical path 5 is an optical system for performing distance doubling of the 
optical axis direction of the optometry E-ed and a main part, It comprises the light source 
51 which is in a view for the eyes to be examined and was put in order by ring shape, the 
diffusion board 52, the ring shape target 53, the light sources 54 and 55 for projecting a 
parallel pencil on the optometry E-ed and the diffusion boards 56 and 57, the pinholes 58 
and 59, and the collimator lenses 60 and 61. The optical path 5 serves also as the optical 
system for measuring the curvature radius of an examining E-the eyes cornea. 
[0026]The optical path 6 is constituted from the optical system for performing alignment 
of the direction which intersects perpendicularly with the optic axis of the optometry E- 
ed and a main part by the light source 71, the diffusion board 72, the pinhole 73, the 
collimator lens 74, the mirror 32, the diaphragm 31, the mirror 19, and the object lens 20. 
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[0027]Next, with reference to drawing 3 thru/or drawing 6 , the joining structure of said 
trestle part 103 and the optical system moving section 104 in this Embodiment 1 is 
explained. 

[0028]Said trestle part 103 and the optical system moving section 104 covered the whole 
periphery abbreviation respectively, and are provided with the stand covering 123 and the 
optical system covering 124. 

[0029]The stand covering 123 of said trestle part 103 is provided with the following. 
While being constituted so that the wall surface which met in the direction of Y of this 
trestle part 103 may be covered as shown in drawing 3 , it is the flat part 123 a to the upper 
part side of the trestle part 103. 

The square tubed rising part 123b which rises to the direction upper part of Y. 
And in the opening region of the rising part 123b, said optical system moving section 104 
is supported movable to the direction of X, the direction of Y, and the Z direction. 
[0030]The optical system covering 124 of said optical system moving section 104 is 
provided with the following. 

The flat upper face part 124a which covers the upper surface of the optical system 
moving section 104. 

It is the wrap square tubed lateral portion 124b about the wall surface which met in the 
direction of Y of the optical system moving section 104. 

[0031]Between said rising part 123b and the lateral portion 124b, the crevice (several 

millimeters thru/or about about ten mm) G is formed corresponding to the movement 

magnitude of the optical system moving section 104 to said trestle part 103. 

[0032] And the wall surface perimeter of said rising part 123b which faces this crevice G, 

and the lateral portion 124b was covered, and the contact sensor 125 which does not send 

current through the foreign matters 150, such as a finger, with an un-energizing type is 

arranged. 

[0033]As the contact sensor 125, the photo sensor which put respectively in a row photo 
detectors which stuck the insulation sheet on the surface, such as light emitting devices, 
such as an electrostatic type sensor and LED, and a photo-transistor, to correspondence 
arrangement, for example is used. The composition arranged to [ both sides or either one 
of] said rising part 123b or a lateral portion 124b can be used for the contact sensor 125. 
[0034] Said optical system moving section 104 is driven in the direction of X by the 
optical system actuator 130 arranged on the trestle part 103, and performs fine alignment 
to the optometry E-ed. 

[0035]Namely, the direction motor 131a of X which consists of a pulse motor arranged 
on the upper surface of said trestle part 103 as the optical system actuator 130 is shown in 
drawing 4 and drawing 5 , The motivation gear 132 connected with the driving shaft of 
this direction motor 1 3 1 a of X is arranged, It meets in the direction of X by the pieces 
133 and 134 of a screw receptacle of the couple which protruded on the wall surface 
which met in the direction of X of the optical system actuator 130, And the screw body 
135 which was screwed in the pieces 133 and 134 of these screw receptacles and which 
was formed cylindrically is arranged, and it has structure which screwed the follower 
gear 136 attached to the end of this screw body 135, and said motivation gear 132. 
[0036]Although the optical system actuator which drives said optical system moving 
section 104 to the direction of Y and a Z direction is not illustrated, either, it is 
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considered as the same composition as said optical system actuator 130. 
[0037] Drawing 6 shows the principal part of the control system in this Embodiment 1, 
and it is provided with the control section 140 as a control means which controls said 
contact sensor 125 and the direction motor 131a of X while it stores the control program 
about rough alignment, fine alignment, etc. to the optometry E-ed. This control section 
140 controls the direction motor 131b of Y and the Z direction motor 131c which 
constitute each optical system actuator which drives said optical system moving section 
104 besides said direction motor 131a of X to the direction of Y, and a Z direction. 
[0038]Next, the case where the foreign matters 150, such as a finger of the child of 
childhood, invade an operation of the ophthalmology device of this Embodiment 1 into 
the crevice G between said rising part 123b and the lateral portion 124b is mainly carried 
out, and it explains. 

[0039]When the foreign matters 150, such as a finger of the child of childhood, invade 
into the crevice G between the rising part 123b of said trestle part 103, and the lateral 
portion 124b of the optical system moving section 104, said contact sensor 125 operates 
and the detection result which shows existence of the foreign matter 1 50 is sent to the 
control section 140. In this case, since said contact sensor 125 is constituted in the un- 
energizing type, current does not flow into human bodies, such as a finger of the child of 
childhood, and it excels in safety extremely. 

[0040]Based on the detection result from the contact sensor 125, said control section 140 
stops said direction motor 131a of X, and loses the thrust to the foreign matters 150, such 
as a finger, the direction which the control section 140 performs movement to the initial 
setting position (for example, center position) of said optical system moving section 104 
based on the detection result from the contact sensor 125, or keeps away said optical 
system moving section 104 from the foreign matter 150 ~ it is made to move 
[0041]Thereby, also in the case where it is the contingency that the foreign matters 1 50, 
such as fingers, such as subject, invade into the crevice G between the trestle part 103 and 
the optical system moving section 104, the thrust to the foreign matters 150, such as a 
finger, can be eliminated, that damage can be avoided, and improvement in the safety of 
this ophthalmology device can be aimed at. 

[0042]Next, with reference to drawing 7 thru/or drawing 11 , the alignment operation 
which consists of the rough alignment and fine alignment by the ophthalmology device of 
the above-mentioned composition is explained. 

[0043]For example, in the case where the mode which aligns focusing on an examining 
E-the eyes cornea is chosen by a ** person's operation, the procedure of performing 
alignment to the optometry E-ed of the trestle part 103 is explained. 
[0044]It intersects perpendicularly with the optic axis which the optical system of the 
trestle part 103 and the optical system moving section 104 forms, for example, auto 
alignment about the direction of X is performed by the principle expressed below. 
[0045]That is, the light flux which was emitted from the light source 71 of the optical 
path 6, and was ejected from the pinhole 73 is projected as a parallel pencil to the 
optometry E-ed, and is reflected by the examining E-the eyes cornea. 
[0046]The reflected figure of the light flux ejected from the pinhole 73 from a cornea is 
projected by each optical element of the optical path 3 on the area sensor 28. 
[0047]When there is a gap in the optical path 3 and an examining E-the eyes optical axis, 
it is displayed in the state where it shifted from the center as the reflected figure x of the 
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light flux ejected from the pinhole 73 to the pupil portion in an examining E-the eyes 
anterior ocular segment image showed drawing 7 . 

[0048]When there is no gap in said optical path 3 and an examining E-the eyes optical 
axis, the reflected figure x of the light flux ejected from the pinhole 73 to the pupil 
portion in an examining E-the eyes anterior ocular segment image is displayed on the 
center position, as shown in drawing 8 . 

[0049]Said reflected figure projected on the area sensor 28 is memorized by the storage 
parts store 83 of the image processing portion 81, and data processing of the gap with the 
optic axis of the optical path 3 and an examining E-the eyes optical axis is carried out by 
the image processing portion 81. 

[0050] A ** person performs rough alignment, looking at examining E-the eyes the 
anterior ocular segment image and the reflected figure x which are observed by the 
optical path 3 and displayed on the indicator 82. 

[0051] And if the reflected figure x goes into a prescribed range, the optical system 
moving section 104 will be moved based on data processing by said image processing 
portion 81. Thereby, examining E-the eyes alignment [ fine ] is completed automatically. 
[0052]On the other hand, the alignment to an examining E-the eyes Z direction uses the 
optical path 5. That is, projection of the light flux from the ring shape target 53 from 
limited distance and parallel projection of the light flux ejected from the pinholes 58 and 
59 are performed by the composition of the optical path 5 to an examining E-the eyes 
cornea. 

[0053]The reflected figure from an examining E-according to two kinds of this 
projection-the eyes cornea is projected on the area sensor 28 by the optical path 3. When 
the distance of the optometry E-ed and the main part 50 is in a normal position value, 
here, The display mode of the reflected figures alpha and beta by the pinholes 58 and 59 
displayed on said indicator 82 and the reflected figure y of the ring shape target 53 will 
be in the state where the reflected figures alpha and beta were in agreement with the 
circumference section of the reflected figure y by arrangement 1 80 degrees, as [ show / in 
drawing 9 ]. 

[0054] When the distance of the optometry E-ed and the trestle part 103 is too nearer than 
a normal position value, The display mode of the reflected figures alpha and beta by the 
pinholes 58 and 59 displayed on said indicator 82, and the reflected figure y of the ring 
shape target 53, As shown in drawing 10 , it spreads rather than the case where the 
reflected figure y of the ring shape target 53 shows drawing 9 , and the reflected figures 
alpha and beta by the pinholes 58 and 59 will be in the state where it is located inside the 
reflected figure y. 

[0055]When distance with the optometry E-ed is too further than a normal position value, 
The display mode of the reflected figures alpha and beta by the pinholes 58 and 59 
displayed on said indicator 82, and the reflected figure y of the ring shape target 53, As 
shown in drawing 11 , it will be in the state where it was shrunken rather than the case 
where the reflected figure y of the ring shape target 53 shows drawing 9 , and the reflected 
figures alpha and beta by the pinholes 58 and 59 will be in the state where it is located in 
the outside of the reflected figure y. 

[0056]The relation between the reflected figures alpha and beta by such pinholes 58 and 
59, and the reflected figure y of the ring shape target 53, It memorizes to the storage parts 
store which is not illustrated, and data processing of the distance over the optometry E-ed 


of a Z direction is carried out by the image processing portion 81 , the distance turns into a 
constant distance, or fine alignment of the optical axis direction of a Z direction is 
performed so that it may enter in a fixed range. 

[0057]The embodiment of the invention 2 is described with reference to (Embodiment 2) 
next drawing 12 , and drawing 13 . In drawing 12 and drawing 13 , the same numerals are 
attached and shown in the same element as the composition of Embodiment 1 shown in 
drawing 3 thru/or drawing 6 . 

[005 8] Although fundamental composition is the same as that of the case of Embodiment 
1, the ophthalmology device of this Embodiment 2 shown in drawing 12 and drawing 13 , 
As shown in drawing 12 , while omitting said contact sensor 125, as shown in drawing 13 , 
The direction motor 13 Id of X, the direction motor 13 le of Y which consist of DC 
motors as a driving source, It is the feature to have added the three overcurrent sensing 
circuits 152a, 152b, and 152c as an overcurrent detecting means which detects the over- 
current which adopts the Z direction motor 13 If, and is produced in the direction motor 
1 3 1 d of X, the direction motor 1 3 1 e of Y, and Z direction motor 1 3 1 f of each to the 
control system. The timer 144 which clocks time can also be added to the control section 
140. 

[0059] According to this composition, in the crevice G between said trestle part 103 and 
the optical system moving section 104 For example, when the foreign matters 1 50, such 
as a finger of the subject, invade, Although the foreign matters 150, such as a finger, are 
pushed in said crevice G by the driving force of the direction motor 13 Id of X which 
consists of said DC motor and an over-current flows into said direction motor 13 Id of X, 
The overcurrent sensing circuit 152a detects this state, and the control section 140 carries 
out drive controlling of said direction motor 13 Id of X based on the detection result of 
the overcurrent sensing circuit 152a, It changes into the state where the interval of the 
crevice G between said trestle part 103 and the optical system moving section 104 is not 
pressed like the case where said foreign matter 150 is mentioned already. By this, the 
thrust to the foreign matters 150, such as a finger, can be eliminated, that damage can be 
avoided, and improvement in the safety of this ophthalmology device can be aimed at. In 
operation of said timer 144, the direction motor 1 3 Id of X can be stopped after specified 
time elapse. 

[0060]The embodiment of the invention 3 is described with reference to (Embodiment 3) 
next drawing 14 , and drawing 15 . In drawing 14 and drawing 15 , the same numerals are 
attached and shown in the same element as the composition of Embodiment 1 shown in 
drawing 3 thru/or drawing 6 . 

[0061] Although fundamental composition is the same as that of the case of Embodiment 
1, the ophthalmology device of this Embodiment 3 shown in drawing 14 and drawing 15 , 
As the optical system actuator 130A replaced with the optical system actuator 130 as 
shown in drawing 14 , As shown in having connected said follower gear 136 and the 
screw body 135 via the friction clutch 137 which constitutes a clutch mechanism (each 
drive mechanism of the direction of Y and a Z direction is also the same), and drawing 
15, It is the feature to have added the slide sensors (for example, heat sensor) 1 55a thru/or 
155c which detect the slide generation state of each friction clutch 137 corresponding to 
each drive mechanism of the direction of X, the direction of Y, and a Z direction. 
[0062] According to this composition, in the crevice G between said trestle part 103 and 
the optical system moving section 104 For example, when the foreign matters 150, such 
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as a finger of the subject, invade, Can buffer transfer of the driving force from said 
direction motor 131a of X by the clutch operation of said friction clutch 137 to the optical 
system moving section 104, can ease an operation of the excessive thrust to the foreign 
matters 150, such as a finger, and the damage is avoided, Improvement in the safety of 
this ophthalmology device can be aimed at after all. Of course, the measure of suspending 
said direction motor 131a of X based on the detection result of the slide generation state 
by the slide sensor 155a is also possible. 
[0063] 

[Effect of the Invention] According to the invention according to claim 1, also in the case 
where it is the contingency that foreign matters, such as fingers, such as subject, invade 
into the crevice between a trestle part and an optical system moving section, the damage 
over foreign matters, such as a finger, can be avoided and the ophthalmology device 
which can aim at improvement in safety can be provided. 

[0064] Also in the case where it is the contingency that foreign matters, such as fingers, 
such as subject, invade into the crevice between a trestle part and an optical system 
moving section according to the invention according to claim 2, in the composition and 
the operation of a DC motor which are called ovcrcurrent detection not using an 
exceptional sensor. The ophthalmology device which can eliminate the thrust to foreign 
matters, such as a finger, can avoid the damage, and can aim at improvement in safety 
can be provided. 

[0065]According to the invention according to claim 3, in the crevice between a trestle 
part and an optical system moving section. For example, when foreign matters, such as a 
finger of the subject, invade, transfer of the driving force from said motor to an optical 
system moving section can be buffered according to a clutch mechanism, and the 
ophthalmology device which can ease an operation of the excessive thrust to foreign 
matters, such as a finger, and can avoid the damage can be provided. 

TECHNICAL FIELD 


[Field of the Invention] This invention relates to ophthalmology devices, such as a 
refractometer, keratometer, etc. which perform the rough alignment and fine alignment to 
optometry-ed of a device main frame, and perform examining-the eyes measurement [ 
ophthalmology ], in more detail about an ophthalmology device. 

PRIOR ART 


[Description of the Prior Art]the ophthalmology device which has what is called an 
automatic alignment function conventionally ~ that is, The catoptric light from the 
cornea of the alignment-index light projected on optometry-ed is led to the photosensor 
of a light-receiving optical system, and the ophthalmology device which aligns a device 
main frame automatically to optometry-ed based on the detect output of this photosensor 
is known. 

[0003]In this ophthalmology device, a ** person moves the measuring beam axis of a 
device main frame to near an examining-the eyes vertex-corneae point using a joy stick 
etc., looking at a picture monitor (rough alignment). Completion of rough alignment will 
perform detailed automatic alignment with a drive unit based on the output of a 
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photosensor (fine alignment). Thereby, a device main frame is arranged to a prescribed 
position to optometry-ed, and it is made to perform exact ophthalmology measurement. 
[0004]The trestle part which such an ophthalmology device is supported movable by the 
support base established in the device main frame, and performs rough alignment to 
optometry-ed, Usually it has composition which has an optical system moving section 
which carries the optical system for optometry supported movable for right and left and 
up-and-down all directions to this trestle part approximately. 

EFFECT OF THE INVENTION 


[Effect of the Invention] According to the invention according to claim 1, also in the case 
where it is the contingency that foreign matters, such as fingers, such as subject, invade 
into the crevice between a trestle part and an optical system moving section, the damage 
over foreign matters, such as a finger, can be avoided and the ophthalmology device 
which can aim at improvement in safety can be provided. 

[0064] Also in the case where it is the contingency that foreign matters, such as fingers, 
such as subject, invade into the crevice between a trestle part and an optical system 
moving section according to the invention according to claim 2, in the composition and 
the operation of a DC motor which are called overcurrent detection not using an 
exceptional sensor. The ophthalmology device which can eliminate the thrust to foreign 
matters, such as a finger, can avoid the damage, and can aim at improvement in safety 
can be provided. 

[0065]According to the invention according to claim 3, in the crevice between a trestle 
part and an optical system moving section. For example, when foreign matters, such as a 
finger of the subject, invade, transfer of the driving force from said motor to an optical 
system moving section can be buffered according to a clutch mechanism, and the 
ophthalmology device which can ease an operation of the excessive thrust to foreign 
matters, such as a finger, and can avoid the damage can be provided. 

TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] However, in order to move an optical system 
moving section in the case of the conventional ophthalmology device mentioned above, 
between a trestle part and an optical system moving section, the structure blockaded 
thoroughly does not become but a certain amount of crevice exists. As a result, in the 
case where the subject of childhood gets into mischief near this ophthalmology device 
when setting by sending this ophthalmology device to a show for display, for example 
etc., The situation where a finger was inserted in said crevice arose, the crevice interval 
by movement of the optical system moving section to a trestle part became very narrow 
depending on the case, and there was a danger that the accident in which the amount of 
driving force to an optical system moving section will carry out a direct action to a finger, 
and a finger will be damaged would occur. 

[0006]In light of the above-mentioned circumstances, also in the case where it is the 
contingency that foreign matters, such as fingers, such as subject, are inserted in the 
crevice between a trestle part and an optical system moving section, this invention avoids 
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the damage over foreign matters, such as a finger, and an object of this invention is to 
provide the ophthalmology device which can aim at improvement in safety. 

MEANS 


[Means for Solving the Problem] A trestle part to which the invention according to claim 
1 is supported by support base movable, and this invention performs rough alignment to 
optometry-ed, An ophthalmology device which has the optical system moving section 
supported movable for right and left and up-and-down all directions is characterized by 
comprising the following approximately, having a crevice between this trestle part: 
A detection means to detect existence of a foreign matter in a crevice between said trestle 
part and an optical system moving section. 

An optical system actuator which drives said optical system moving section respectively 
for order, right and left, and up-and-down all directions, and performs fine alignment to 
optometry-ed. 

A control means which changes said optical system actuator into the state where said 
foreign matter is not drive-controlling-pressed for a crevice interval between said trestle 
part and an optical system moving section, based on a detection result of a foreign matter 
by said detection means. 

[0008]According to this invention, when foreign matters, such as a finger of subject, are 
inserted in a crevice between said trestle part and an optical system moving section, for 
example, a detection means sends a detection result which shows existence of a foreign 
matter in this crevice to a control means. A control means changes said optical system 
actuator into the state where said foreign matter is not drive-controlling-pressed for a 
crevice interval between said trestle part and an optical system moving section, based on 
a detection result of a foreign matter by a detection means. 

[0009]Thereby, also in a case where it is the contingency that foreign matters, such as 
fingers, such as subject, are inserted in a crevice between a trestle part and an optical 
system moving section, damage over foreign matters, such as a finger, can be avoided 
and improvement in the safety of this ophthalmology device can be aimed at. 
[00 10] A trestle part to which the invention according to claim 2 is supported by support 
base movable, and this invention performs rough alignment to optometry-ed, An 
ophthalmology device which has the optical system moving section supported movable 
for right and left and up-and-down all directions is characterized by comprising the 
following approximately, having a crevice between this trestle part: 
An optical system actuator using a DC motor which drives said optical system moving 
section respectively for order, right and left, and up-and-down all directions, and 
performs fine alignment to optometry-ed. 

An overcurrent detecting means which detects an over-current to said DC motor which 
flows with invasion of a foreign matter to a crevice between said trestle part and an 
optical system moving section. 

A control means which changes said optical system actuator into the state where said 
foreign matter is not drive-controlling-pressed for a crevice interval between said trestle 
part and an optical system moving section, based on a detection result of an over-current 
by said overcurrent detecting means. 
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[001 1] According to this invention, when foreign matters, such as a finger of subject, are 
inserted in a crevice between said trestle part and an optical system moving section, for 
example, foreign matters, such as a finger, are pushed in said crevice by driving force of 
said DC motor, and an over-current flows into said DC motor, but. Since an overcurrent 
detecting means detects this state and a control means changes said optical system 
actuator into the state where said foreign matter is not drive-controlling-pressed for a 
crevice interval between said trestle part and an optical system moving section, based on 
a detection result of an overcurrent detecting means, Also in a case where it is the 
contingency that foreign matters, such as fingers, such as subject, are inserted in a crevice 
between a trestle part and an optical system moving section, thrust to foreign matters, 
such as a finger, can be eliminated, that damage can be avoided, and improvement in the 
safety of this ophthalmology device can be aimed at. 

[001 2] A trestle part which the invention according to claim 3 is supported by support 
base movable, and performs rough alignment to optometry-ed, In an ophthalmology 
device which has the optical system moving section supported movable for right and left 
and up-and-down all directions approximately having a crevice between this trestle part, 
An optical system actuator using a motor and a clutch mechanism which give driving 
force for right and left and up-and-down all directions, and perform fine alignment to 
optometry-ed is respectively provided to said optical system moving section 
approximately, At the time of invasion of a foreign matter to a crevice between said 
trestle part and an optical system moving section, transfer of driving force from said 
motor to an optical system moving section was buffered according to said clutch 
mechanism. 

[001 3] Since according to this invention transfer of driving force from said motor to an 
optical system moving section was buffered according to said clutch mechanism when 
foreign matters, such as a finger of subject, invaded into a crevice between said trestle 
part and an optical system moving section, for example, An operation of excessive thrust 
to foreign matters, such as a finger, can be eased, that damage can be avoided, and 
improvement in the safety of this ophthalmology device can be aimed at too. 
[0014] 

[Embodiment of the InventionjBelow, an embodiment of the invention is described in 
detail. 

[0015](Embodiment 1) Drawing 1 is an outline view of the ophthalmology device which 
has a function of both the keratometer which is an example of an embodiment of the 
invention, and a refractometer. 

[00 16] As shown in drawing 1 , this ophthalmology device is provided with the following. 

The support base 100 which consists of the fixed base 101 and the moving base 102 

where the device power which is not illustrated was built in. 

The trestle part 103 provided with the indicator 82 which has been arranged on the 

moving base 102 of this support base 100 and which is mentioned later. 

The optical system moving section 104 arranged movable in X (right and left) directions 

shown in drawing 1 to the trestle part 103 in the upper part of this trestle part 103, the 

direction of Y (upper and lower sides), and the direction of Z (before or after). 

The jaw receptacle implement 105 with which the subject M connected with said fixed 

base 101 carries a jaw. 
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[001 7] With the moving base 102, said trestle part 103 has become movable to the 
direction of X, and a Z direction by operation at the control lever 111, and said trestle 
part 103 is movable in the direction of Y to the moving base 102 by carrying out 
rotatably operating of the control lever 111. Explanation is omitted about the moving 
mechanism of the moving base 102 and the trestle part 103 here. 
[0018]The operation switch 1 12 is formed in the center of a crowning of said control 
lever 111, and examining E-the eyes photography [ picture ] etc. are performed. 
[00191 Drawing 2 shows the optical system of the ophthalmology device of this 
Embodiment 1, and equips the trestle part 103 and the optical system moving section 104 
which are confronted with the optometry E-ed of the subject M with the optical element 
stated to the following which constitutes the optical path 1 thru/or the optical path 6. 
[0020]The optical path 1 is an optical system for projecting the target for eye-refracting- 
power measurement on the optometry E-ed, and comprises the light source 1 1, the 
collimator lens 12, the cone prism 13, the measurement target 14, the relay lens 15, the 
pupil relay lens 16, the hole difference mirror 17, the mirrors 18 and 19, and the object 
lens 20. 

[0021]The optical path 2 is an optical system for receiving the target image reflected 
from examining E-the eyes eyegrounds to the area sensor 28, It comprises the object lens 
20, the mirrors 19 and 18, the hole difference mirror 17, the pupil relay lens 21, the 
mirror 22, the relay lens 23, the moving lens 24, the mirrors 25 and 26, the image 
formation lens 27, and the area sensor 28. 

[0022]The optical path 3 is an optical system for observing an examining E-the eyes 
anterior ocular segment image, and comprises the area sensor 28 which consists of the 
object lens 20, the mirror 19, the diaphragms 31 and 32, the relay lens 33, the collimator 
lens 34, the mirror 26, the image formation lens 27, a CCD element, etc. 
[0023]The image processing portion 81 which performs image processing of optometry 
data, and the indicator 82 which performs image display of an image for the eyes to be 
examined are connected to this area sensor 28. 

[0024]The optical paths 4 are the fixation and an optical system for carrying out fog, and 
the optometry E-ed consists of the light source 41, the collimator lens 42, the fixation 
target 43, the relay lens 44, the pupil relay lens 45, the mirror 46, the mirror 18, the 
mirror 19, and the object lens 20. 

[0025]The optical path 5 is an optical system for performing distance doubling of the 
optical axis direction of the optometry E-ed and a main part, It comprises the light source 
51 which is in a view for the eyes to be examined and was put in order by ring shape, the 
diffusion board 52, the ring shape target 53, the light sources 54 and 55 for projecting a 
parallel pencil on the optometry E-ed and the diffusion boards 56 and 57, the pinholes 58 
and 59, and the collimator lenses 60 and 61. The optical path 5 serves also as the optical 
system for measuring the curvature radius of an examining E-the eyes cornea. 
[0026]The optical path 6 is constituted from the optical system for performing alignment 
of the direction which intersects perpendicularly with the optic axis of the optometry E- 
ed and a main part by the light source 71, the diffusion board 72, the pinhole 73, the 
collimator lens 74, the mirror 32, the diaphragm 31, the mirror 19, and the object lens 20. 
[0027]Next, with reference to drawing 3 thru/or drawing 6 , the joining structure of said 
trestle part 103 and the optical system moving section 104 in this Embodiment 1 is 
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explained. 

[0028]Said trestle part 103 and the optical system moving section 104 covered the whole 
periphery abbreviation respectively, and are provided with the stand covering 123 and the 
optical system covering 124. 

[0029]The stand covering 123 of said trestle part 103 is provided with the following. 
While being constituted so that the wall surface which met in the direction of Y of this 
trestle part 103 may be covered as shown in drawing 3 , it is the flat part 123 a to the upper 
part side of the trestle part 103. 

The square tubed rising part 123b which rises to the direction upper part of Y. 
And in the opening region of the rising part 123b, said optical system moving section 104 
is supported movable to the direction of X, the direction of Y, and the Z direction. 
[0030]The optical system covering 124 of said optical system moving section 104 is 
provided with the following. 

The flat upper face part 124a which covers the upper surface of the optical system 
moving section 104. 

It is the wrap square tubed lateral portion 124b about the wall surface which met in the 
direction of Y of the optical system moving section 104. 

[0031]Between said rising part 123b and the lateral portion 124b, the crevice (several 

millimeters thru/or about about ten mm) G is formed corresponding to the movement 

magnitude of the optical system moving section 104 to said trestle part 103. 

[0032] And the wall surface perimeter of said rising part 123b which faces this crevice G, 

and the lateral portion 124b was covered, and the contact sensor 125 which does not send 

current through the foreign matters 150, such as a finger, with an un-energizing type is 

arranged. 

[0033] As the contact sensor 125, the photo sensor which put respectively in a row photo 
detectors which stuck the insulation sheet on the surface, such as light emitting devices, 
such as an electrostatic type sensor and LED, and a photo-transistor, to correspondence 
arrangement, for example is used. The composition arranged to [ both sides or either one 
of] said rising part 123b or a lateral portion 124b can be used for the contact sensor 125. 
[0034]Said optical system moving section 104 is driven in the direction of X by the 
optical system actuator 130 arranged on the trestle part 103, and performs fine alignment 
to the optometry E-ed. 

[0035]Namely, the direction motor 131a of X which consists of a pulse motor arranged 
on the upper surface of said trestle part 103 as the optical system actuator 130 is shown in 
drawing 4 and drawing 5 , The motivation gear 132 connected with the driving shaft of 
this direction motor 1 3 1 a of X is arranged, It meets in the direction of X by the pieces 
133 and 134 of a screw receptacle of the couple which protruded on the wall surface 
which met in the direction of X of the optical system actuator 130, And the screw body 
135 which was screwed in the pieces 133 and 134 of these screw receptacles and which 
was formed cylindrically is arranged, and it has structure which screwed the follower 
gear 136 attached to the end of this screw body 135, and said motivation gear 132. 
[003 6] Although the optical system actuator which drives said optical system moving 
section 104 to the direction of Y and a Z direction is not illustrated, either, it is 
considered as the same composition as said optical system actuator 130. 
[0037] Drawing 6 shows the principal part of the control system in this Embodiment 1, 


15 


and it is provided with the control section 140 as a control means which controls said 
contact sensor 125 and the direction motor 131a of X while it stores the control program 
about rough alignment, fine alignment, etc. to the optometry E-ed. This control section 
140 control s the direction motor 1 3 1 b of Y and the Z direction motor 131c which 
constitute each optical system actuator which drives said optical system moving section 
104 besides said direction motor 131a of X to the direction of Y, and a Z direction. 
[0038]Next, the case where the foreign matters 150, such as a finger of the child of 
childhood, invade an operation of the ophthalmology device of this Embodiment 1 into 
the crevice G between said rising part 123b and the lateral portion 124b is mainly carried 
out, and it explains. 

[003 9] When the foreign matters 150, such as a finger of the child of childhood, invade 
into the crevice G between the rising part 123b of said trestle part 103, and the lateral 
portion 124b of the optical system moving section 104, said contact sensor 125 operates 
and the detection result which shows existence of the foreign matter 150 is sent to the 
control section 140. In this case, since said contact sensor 125 is constituted in the un- 
energizing type, current does not flow into human bodies, such as a finger of the child of 
childhood, and it excels in safety extremely. 

[0040]Based on the detection result from the contact sensor 125, said control section 140 
stops said direction motor 131a of X, and loses the thrust to the foreign matters 150, such 
as a finger, the direction which the control section 140 performs movement to the initial 
setting position (for example, center position) of said optical system moving section 104 
based on the detection result from the contact sensor 125, or keeps away said optical 
system moving section 1 04 from the foreign matter 1 50 ~ it is made to move 
[0041]Thereby, also in the case where it is the contingency that the foreign matters 1 50, 
such as fingers, such as subject, invade into the crevice G between the trestle part 103 and 
the optical system moving section 104, the thrust to the foreign matters 150, such as a 
finger, can be eliminated, that damage can be avoided, and improvement in the safety of 
this ophthalmology device can be aimed at. 

[0042]Next, with reference to drawing 7 thru/or drawing 11 , the alignment operation 
which consists of the rough alignment and fine alignment by the ophthalmology device of 
the above-mentioned composition is explained. 

[0043]For example, in the case where the mode which aligns focusing on an examining 
E-the eyes cornea is chosen by a ** person's operation, the procedure of performing 
alignment to the optometry E-ed of the trestle part 103 is explained. 
[0044]It intersects perpendicularly with the optic axis which the optical system of the 
trestle part 103 and the optical system moving section 104 forms, for example, auto 
alignment about the direction of X is performed by the principle expressed below. 
[0045]That is, the light flux which was emitted from the light source 71 of the optical 
path 6, and was ejected from the pinhole 73 is projected as a parallel pencil to the 
optometry E-ed, and is reflected by the examining E-the eyes cornea. 
[0046]The reflected figure of the light flux ejected from the pinhole 73 from a cornea is 
projected by each optical element of the optical path 3 on the area sensor 28. 
[0047]When there is a gap in the optical path 3 and an examining E-the eyes optical axis, 
it is displayed in the state where it shifted from the center as the reflected figure x of the 
light flux ejected from the pinhole 73 to the pupil portion in an examining E-the eyes 
anterior ocular segment image showed drawing 7 . 
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[0048]When there is no gap in said optical path 3 and an examining E-the eyes optical 
axis, the reflected figure x of the light flux ejected from the pinhole 73 to the pupil 
portion in an examining E-the eyes anterior ocular segment image is displayed on the 
center position, as shown in drawing 8 . 

[0049]Said reflected figure projected on the area sensor 28 is memorized by the storage 
parts store 83 of the image processing portion 81, and data processing of the gap with the 
optic axis of the optical path 3 and an examining E-the eyes optical axis is carried out by 
the image processing portion 81 . 

[0050] A ** person performs rough alignment, looking at examining E-the eyes the 
anterior ocular segment image and the reflected figure x which are observed by the 
optical path 3 and displayed on the indicator 82. 

[0051] And if the reflected figure x goes into a prescribed range, the optical system 
moving section 104 will be moved based on data processing by said image processing 
portion 81. Thereby, examining E-the eyes alignment [ fine ] is completed automatically. 
[0052] On the other hand, the alignment to an examining E-the eyes Z direction uses the 
optical path 5. That is, projection of the light flux from the ring shape target 53 from 
limited distance and parallel projection of the light flux ejected from the pinholes 58 and 
59 are performed by the composition of the optical path 5 to an examining E-the eyes 
cornea. 

[0053 ]The reflected figure from an examining E-according to two kinds of this 
projection- the eyes cornea is projected on the area sensor 28 by the optical path 3. When 
the distance of the optometry E-ed and the main part 50 is in a normal position value, 
here, The display mode of the reflected figures alpha and beta by the pinholes 58 and 59 
displayed on said indicator 82 and the reflected figure y of the ring shape target 53 will 
be in the state where the reflected figures alpha and beta were in agreement with the 
circumference section of the reflected figure y by arrangement 180 degrees, as [ show / in 
drawing 9 ]. 

[0054] When the distance of the optometry E-ed and the trestle part 1 03 is too nearer than 
a normal position value, The display mode of the reflected figures alpha and beta by the 
pinholes 58 and 59 displayed on said indicator 82, and the reflected figure y of the ring 
shape target 53, As shown in drawing 10 , it spreads rather than the case where the 
reflected figure y of the ring shape target 53 shows drawing 9 , and the reflected figures 
alpha and beta by the pinholes 58 and 59 will be in the state where it is located inside the 
reflected figure y. 

[0055]When distance with the optometry E-ed is too further than a normal position value, 
The display mode of the reflected figures alpha and beta by the pinholes 58 and 59 
displayed on said indicator 82, and the reflected figure y of the ring shape target 53, As 
shown in drawing 1 1 , it will be in the state where it was shrunken rather than the case 
where the reflected figure y of the ring shape target 53 shows drawing 9 , and the reflected 
figures alpha and beta by the pinholes 58 and 59 will be in the state where it is located in 
the outside of the reflected figure y. 

[0056]The relation between the reflected figures alpha and beta by such pinholes 58 and 
59, and the reflected figure y of the ring shape target 53, It memorizes to the storage parts 
store which is not illustrated, and data processing of the distance over the optometry E-ed 
of a Z direction is carried out by the image processing portion 81, the distance turns into a 
constant distance, or fine alignment of the optical axis direction of a Z direction is 
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performed so that it may enter in a fixed range. 

[0057]The embodiment of the invention 2 is described with reference to (Embodiment 2) 
next drawing 12 , and drawing 13 . In drawing 12 and drawing 13 , the same numerals are 
attached and shown in the same element as the composition of Embodiment 1 shown in 
drawing 3 thru/or drawing 6 . 

[005 8] Although fundamental composition is the same as that of the case of Embodiment 
1, the ophthalmology device of this Embodiment 2 shown in drawing 12 and drawing 13 , 
As shown in drawing 12 , while omitting said contact sensor 125, as shown in drawing 13 , 
The direction motor 13 Id of X, the direction motor 13 le of Y which consist of DC 
motors as a driving source, It is the feature to have added the three overcurrent sensing 
circuits 152a, 152b, and 152c as an overcurrent detecting means which detects the over- 
current which adopts the Z direction motor 13 If, and is produced in the direction motor 
1 3 1 d of X, the direction motor 1 3 1 e of Y, and Z direction motor 1 3 1 f of each to the 
control system. The timer 144 which clocks time can also be added to the control section 
140. 

[0059] According to this composition, in the crevice G between said trestle part 103 and 
the optical system moving section 104 For example, when the foreign matters 150, such 
as a finger of the subject, invade, Although the foreign matters 150, such as a finger, are 
pushed in said crevice G by the driving force of the direction motor 13 Id of X which 
consists of said DC motor and an over-current flows into said direction motor 131d of X, 
The overcurrent sensing circuit 152a detects this state, and the control section 140 carries 
out drive controlling of said direction motor 13 Id of X based on the detection result of 
the overcurrent sensing circuit 152a, It changes into the state where the interval of the 
crevice G between said trestle part 103 and the optical system moving section 104 is not 
pressed like the case where said foreign matter 150 is mentioned already. By this, the 
thrust to the foreign matters 150, such as a finger, can be eliminated, that damage can be 
avoided, and improvement in the safety of this ophthalmology device can be aimed at. In 
operation of said timer 144, the direction motor 131d of X can be stopped after specified 
time elapse. 

[0060]The embodiment of the invention 3 is described with reference to (Embodiment 3) 
next drawing 14 , and drawing 15 . In drawing 14 and drawing 15 , the same numerals are 
attached and shown in the same element as the composition of Embodiment 1 shown in 
drawing 3 t hru/or drawing 6 . 

[0061] Although fundamental composition is the same as that of the case of Embodiment 
1, the ophthalmology device of this Embodiment 3 shown in drawing 14 and drawing 15 , 
As the optical system actuator 130A replaced with the optical system actuator 130 as 
shown in drawing 14 , As shown in having connected said follower gear 136 and the 
screw body 135 via the friction clutch 137 which constitutes a clutch mechanism (each 
drive mechanism of the direction of Y and a Z direction is also the same), and drawing 
15, It is the feature to have added the slide sensors (for example, heat sensor) 155a thru/or 
155c which detect the slide generation state of each friction clutch 137 corresponding to 
each drive mechanism of the direction of X, the direction of Y, and a Z direction. 
[0062] According to this composition, in the crevice G between said trestle part 103 and 
the optical system moving section 104 For example, when the foreign matters 150, such 
as a finger of the subject, invade, Can buffer transfer of the driving force from said 
direction motor 131a of X by the clutch operation of said friction clutch 137 to the optical 
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system moving section 104, can ease an operation of the excessive thrust to the foreign 
matters 150, such as a finger, and the damage is avoided, Improvement in the safety of 
this ophthalmology device can be aimed at after all. Of course, the measure of suspending 
said direction motor 131a of X based on the detection result of the slide generation state 
by the slide sensor 155a is also possible. 

[Brief Description of the Drawings] 

[Drawing l"| It is a perspective view showing the appearance of the auto KERATO 
refractometer of the embodiment of the invention 1 . 

[Drawing 2] It is an optical lineblock diagram of the auto KERATO refractometer which 
can be set this embodiment 1 . 

[Drawing 3 l it is an outline sectional view showing the trestle part of the auto KERATO 
refractometer of this Embodiment 1, and an optical system moving section. 
[Drawing 41 It is an outline top view showing the trestle part, optical system moving 
section, and optical system actuator of an auto KERATO refractometer of this 
Embodiment 1 . 

[Drawing 5 l it is an A-A line sectional view of drawing 4 . 

[Drawing 6] It is a block diagram showing the control system of the auto KERATO 
refractometer of this Embodiment 1 . 

[Drawing 71 It is an explanatory view showing the display mode of the anterior ocular 
segment image in the embodiment of the invention 1 , and the pinhole image which 
carried out the position gap. 

[Drawing 8H t is an explanatory view showing the display mode of a pinhole image 
without the anterior ocular segment image and position gap in the embodiment of the 
invention 1 . 

[Drawing 91 It is an explanatory view showing the display mode of the anterior ocular 
segment image in the embodiment of the invention 1, a pinhole image, and a ring shape 
target image. 

[Drawing 101 It is an explanatory view showing the display mode of the anterior ocular 
segment image in the embodiment of the invention 1, a pinhole image, and a ring shape 
target image. 

[Drawing Ul lt is an explanatory view showing the display mode of the anterior ocular 
segment image in the embodiment of the invention 1, a pinhole image, and a ring shape 
target image. 

[Drawing 121 It is an outline sectional view showing the trestle part of the embodiment of 
the invention 2, and an optical system moving section. 

[Drawing 13 l it is a block diagram showing the control system in the embodiment of the 
invention 2. 

[Drawing 141 It is an outline top view showing the trestle part in the embodiment of the 
invention 3, an optical system moving section, and an optical system actuator. 
[Drawing 151 It is a block diagram showing the control system in the embodiment of the 
invention 3. 

[Description of Notations] 
20 Object lens 
28 Area sensor 
82 Indicator 
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100 Support base 

101 Fixed base 

102 Moving base 

103 Trestle part 

104 Optical system moving section 

111 Control lever 

112 Operation switch 

123 Stand covering 

124 Optical system covering 

125 Contact sensor 

130 Optical system actuator 
131a The direction motor of X 
13 lb The direction motor of Y 

1 3 1 c Z direction motor 

132 Motivation gear 

135 Screw body 

136 Follower gear 

137 Friction clutch 
140 Control section 
144 Timer 

150 Foreign matter 

152a Overcurrent sensing circuit 
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K(C*f -T -5 fflT ? -y y > h *ff 5 i , c ©SftSB 
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#SE*fctfrr afloat, 

ibtSMiicw sar ^ ^ y > h *nft-rs#^& 
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iriHa«ift«a^® k j: *a*«s©ftffiSi££SK:ffiiE 
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[^©«T -5 &»!#!?] $S» IRftgHKWU 
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[0 0 0 2] 

[^*©SiJ] m 1**504 BttT 5 -^>M9MB* 
y>b!te^flBa>6©Ktt*£. 5M:f*©^ 

c©^-fe>-y-©^wai* ; &aicLr^BS 
[0003] frifizmmmizto^xte* vmm»^ 

- $ *MRifit>V aYXfr; 9%%®% bXmS&fa 

^•b>-9-©^ ; &s^L'-riisija-y hKjioaiiiiae 

«fc K> , SB*ft*a«lllgKWU-C0fSfi[KtcEaoiE« 
[0 0 0 4] C©i 5 &IB*4SiB«. gg**KKiW/c 

[0 0 0 5] 

JbK. ^gpt^*^Pi©raB^KP«snfc 

«® t \m ^-fhhmmDwmtmmr 5 „ c ©fe*, 
c©BM»g*s^^mMu-c-fe 77-^ 

m *> WP^mMft c ©BMitg©tt&TM 

5 te^t, uraeRtiHi KJiswjf a $ n s*ss 
[0006] *^hj«^ ±ia*t»{ciE*Tttsn/tfe© 

0 . ^#gPi^^#»gRi©M©M(c^^ 

ojgfcoswjfAsns ^ai©tft^fc*jt^ 
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0n-5BM4Sg««T5 C i ^@WiT4 i>QX& 
6 a 

[0 0 0 7 ] 
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©i®Hfcis^f©jgtp©ii»w#A § ft 4 £ t, o t^ij 

©»£«: fc^r t> , te^t© JSHSjfcfcff £Sft & SI £ b , 
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[ o o i 9 ] m 2 ^rnMm^m 1 ©bmss©^^ 

**^Tfe©t?*0. *Hft#M©t!!ElftIIBEfCjEf^3#S 
3B^SP 1 0 3 &D9£^#«jg[S 10 4K, t^SS 1 T'jSTfe 
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t, S[^±jf»i 2 3 b©P3P^Kfc^-c, wm& < 
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•TS4 4fe{C|qfB«W!-fe>-y-l 25. X^-fl 3 
1 a Ml-SIWi br©$UMP 1 4 0 4fi^T 
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fc, flpgP 14 0B, ®M-fe>-9- 1 2 5*>&©*iffllSS 
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tf-fe>*Hag) ^©W&tf-^c^ Xtt. itulB^ 
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[0 04 2 ] 75MI2 1 1 4#Mbt, iJBffDS 
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[0 04 6 ] ft^3!pe©tr>*-;i/7 3*pe>stft3ftfc 

#Sl!©E*«fctt, 3 J: f)x'J7t> 
If 2 8±K&H5Sft4. 
[0 04 7 ] t^S§3 £«^IRE©tl«l£{Cl* 

ttttH E ©|ffBSgl5#(C *5W -5 »7L8IS#K:*t Uf> 
#-JU7 3^6Wtti§n/c^m©MWf»x^BI7 (C^T 

ct 5 (c^©^c^6-rn/c««s-c^7f;§ni. 0 

[0 048 ]*^ lufB^U§3 £«^HE©!l«£{cr 
ft^te^»lih SFKH E ©M B&«ic fcW 4 a?L§|5»(c 

at u t f > * - )i 7 3 * e. %m 3 n^*«©JS*M* x » 
m 8 ic^T «t 5 fc-t © 3 n s „ 

[0049] i y T -fe 2 8 ±Kl!aiJ3 tlfcfTiBKW 
@Hf«ai$8 l©!Btt®R8 3KfBtt3ft, pUflMfc 
Il@|5 8 1 K «fc 9 #SS 3 ©# W £ S&t&K E ©f Jitt £ ©"T ft 

g^g|38 2 {C^SnSlft^BREOfiKSIHRS^SW* 
[0 0 5 1 ] ^UT, S*Hftx5W9f3tffiHK:A4£, if 

BP1 0 4£^»3-fc!:So cnccfct). |ftttEE©ft77 
[0 0 5 2 ]-^ S^BSE©Z75l^(C^-rS7'5^p< 
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f^HE ©ftjRtc*f u TWRSffidt* €>©■;> #K8na 5 

33&>6©3t«©fiK£. t>*-*5 8. 5 9jfe6ffffi 
$ ft S#sg©¥fTK« £ m ft S . 
[0 05 3] c©r«Si©M^t «fcS%HftllE©ftffl|3{p 
6©KSt*tt, 7^S§ 3 tc J: K> x 'J 7* 2 8 (CfiSJ 3 
ft&„ CCT. l^iME£*ft5 0£©»^fifii(c 

5 8, 5 9&C<£&JS#Mf»a, ££, y>»i5 3© 
10 KftHRyi ©f^««tt, 09K^f «fc5Ki, K*ffty 
©RMlSPtC 1 8 OggBg-CSIMa, iStf-gcUfctflR 
£^S 0 

[0 0 5 4] S?c, mmE £^§P 1 0 3 £©ffi»*s 
Mim^ ifiT^SiS^Cii, MfB^gP8 2 £3^3 
tl4bT>*-;l/5 8. 5 9tC«fcSSW«a, |8£. y> 
mum 5 3 ©Mlt«y £ ©^^S8«B. H 1 0 (CtST 
J: *> cc . U > 5 3 ©Sl*«l y 9 VCm^^ 

J:»)fc]£#») 5 8, 5 9K«t4SI*«la. /3 

*tJ5*Hfe y ©rtiJKfigf st^SS £ ft S. 
20 [ 0 0 5 5 ] 3 6K. M^ISE £ ©ffi«*s£tiffi«fc 0 ft 

;l/5 8. 5 9{cJ:SS««a, ££, 'J > ^1*1 5 3 
©S««ly4©^J«««. HHKnW«t5K. U> 
?'tmfS 5 3 ©JSI^ff y ifiW 9 K^TJ*^ «fc 0 bM/vtc 
f>*-;V5 8, 5 9(Cj:SSWfta, (8 
*JJS««l y ©WWKffiaW £ » i> . 
[0 0 5 6] C©i^j:f>^"Jl'5 8 1 5 9KJ:4S 
»fta. |8£. 'J>«5 3©Myi©M« 

30 Z*|fiJ©«[«yiREK*f-rSffif)t%S»A!H10. ^©SS# 
ififcVm K. ft 6 X»-Si5Hrt ic A 4 J: 5 Cc , Z ^ © 
3fett^©f*7 5 W ^ > h *tf 5 . 

[0057] mmmmz) 012, 013^ 
»Mbr*m?>mmmm2*wiw?z>o ^ 01 

2, H13(cfcl»-C, lI3 7!;SEI6(C7^T^ffe©ff^l 
©«fiS£|s|-©S*icB|Hl-©^4^bT^T„ 
[0058]S12. HI 3 {C^-r^Ut©^S82 ©K 

m 1 2K^T «fc ^(cMlB®M-fe>^ 1 2 5 4^Bg 
40 r*iifeK. El 1 3 Ktj^TJ: ^ fc, |Stt«£0TDC 
*-$*>6<tSX^[nI*-f 1 3 1 d, Y^t-f 1 
31e, Z^[feJ*-^ 1 3 1 f £KfflU X^IpJ 
3 1 d, Y^fPi^-H 1 3 1 e, Z*|Sj*-f 

1 3 1 f s^(c^i;sjass(E*ifeW'rsa«ite*few*s 
£ ut© 3 mommmmmmffi 1 5 2 a . 152b. 1 

5 2c ^flflJW^JC^P Lie C £ j^^lftt?* So 3 6 CC . 
$IJW 1 4 0 (CHf fH^H-Hf £ ^ v 1 4 4 £tf JUT 4 
C£fe-C^So 

[0 0 5 9 ] C©«iCj:n«, MIB^SI3 1 0 3 tit 

so 36&#»as i o 4 £ ©ra©RfiNi g mmm^omm 
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©Mtn 5 otmxLtcm, ttriaDc^e-^ ^e>&sx 

Mi*- * 1 3 1 d ©Wfcfcfc J: DH^OSft 1 5 0 ^ 

fffaisaaiGccfctiTffsn. irtax^inj*-* i3H 
^mmfc&mu&fiK c©««*a«SHAaiHigs 152 

a 3&s=Ifttti 0 . M« 1 4 0 *sasaEtft 1 5 2 a CD 
1*Hi*S**S{cfifBX^lfil*- £ 1 3 1 d 

u pia^gp 1 0 3 tyem&m& 1 0 4 £©un©i® 
r B iG©fai®&, wmmmi bo*m&ucm^mmt 

orffEO&t,>tfl»fc£Jg"r*. CftiCfctK ^©M 
©1 5 0K)ff1'5ffff*%i< Or-e-©:fjH»£IIliIO 

irtB^-fvl 4 4©*jftr\ X#|n|*-#1 3 1 d£0T 

[0 0 6 0 ] (Htfe©B«J3 ) El 1 4, 015% 

4 , 0 1 5 (Ctet, >r , 03 TbSH 6 tcn<?W&<DB1& 1 

[0 06 1 1 114, HI 5tCwt*^Jfc©JfJS83©IR 
f4$IS»> S*fl<P»iaji^*©B!» 1 ©tB££PH£t?* 
H 1 4fc^J:5fc#£*IBIb»l 3 0 left** 
^jRIBttSR 1 3 0 A £ bX , MfflfiWi* 1 3 6 £*£> 

#1 3 5tz? ; 7v?wmmf8.-rz>Bm? 3 
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